Introduction
Rice and wheat have been grown in sequence on the same land over 26.m.ha of South and East Asia to meet the food demand of increasing population. The study of soil fertility and crop productivity under long-term cropping has long been the subject of immense importance.
There are indications of declining productivity due to depletion in soil organic matter, over mining of nutrients reserves and losses of nutrients as clearly evolved through long-term fertilizer experiments being conducted in different parts of the country. Presently, the major concern in agriculture is to arrest any further decline in the crop productivity and soil quality.
International Journal of Current Microbiology and Applied Sciences

ISSN: 2319-7706 Volume 7 Number 09 (2018)
Journal homepage: http://www.ijcmas.com
The present study is a part of long-term fertility experiment carried out since 1984 and was conducted at A2 block of N. E. Borlaug Crop Research Centre of G.B. Pant University of Agriculture and Technology, Pantnagar (Uttarakhand) during kharif 2017. Nine treatments out of fourteen consisting different combination of N, P, K, Znf and FYM were tested in a Randomized Block Design with four replications. The variety sown was HKR 47. In this study nitrogen, phosphorus and potassium content in rice grain and straw; uptake of nitrogen, phosphorus and potassium by rice grain and straw; and total uptake was evaluated. Results revealed that different treatments had significant effect on nutrient content and uptake in rice. Treatment with recommended dose of fertilizer to rice, N 120 P 40 K 40 + Znf, gave higher values of all, nitrogen, phosphorus and potassium content and uptake, over other treatments with only inorganic fertilizer application. But FYM application along with NPK and NPK +Zn enhanced concentration of nutrients as well as their uptake and that increased significantly with the application of N, P, K Zn and FYM applied in balanced combination. The highest values of nitrogen, phosphorus and potassium content uptake in rice were obtained under N 120 P 40 K 40 + Znf + FYMr and N 120 P 40 K 40 + FYMr treatments. Higher values of nutrient content and uptake directly relates to better productivity of crop, thus the higher values of nutrient content and uptake in FYM applied treatments in comparison to other treatments showed its importance indirectly in producing better yield by rice crop.
Sustainable high yields of crops can support food security of the rapidly growing population (Palm et al., 2014) . Management of rice production is the keystone for sustainability and productivity of rice-wheat cropping system as rice (Oryza sativa L.) is a staple food for billions of people around the world. About 90% of the world's rice is grown and consumed in Asia, where 50% of the world's population resides. Rice consumption is increasing and demand for rice will outstrip supply if production does not increase faster than its current rate. This means there is a need to produce even more rice for food security. Improved fertility status of soil health and could support sustainable crop production. Long-term fertility experiments have significantly contributed to our understanding of soil fertility management and sustainable crop production in different agro ecosystems (Rawal et al., 2017) .
In developing countries, fertilizer is used by the inadequate amount and an imbalanced way. The general recommendation of NPK fertilizers resulted in soil fatigue, proving their diseased efficiency and thus requires upward refinement and a proper balance among the macro and micronutrient (Yadav and Kumar, 2009) . Under intensive cropping system, high use of fertilizer can cause a deficiency of primary, secondary and micronutrients. Presently farmer is using only NPK, that too in imbalance ratio and there is no attention paid for secondary and micronutrients. Longterm fertility experiments, however, are a good indicator for monitoring soil quality and crop productivity and are of vital importance in nutrient management as well as soil health also (Paul et al., 2013) .
Balanced fertilization significantly effects nutrient content and uptake by any crop which further affects the yield of the crop. The crop yields of rice in the 36 th year of experimentation revealed that highest production of 5.4 t ha -1 of rice grain was obtained by combined application of FYM and 100% NPK. The beneficial effect of FYM might be due to its favorable effect on the availability of macro and micronutrients and better uptake of nutrients by rice grain and straw as compared to 100% NPK alone (Agarwal, 2008) . From the result of LTFEs established at Ludhiana in 1993, Kumar et al., (2008) found that the application of FYM along with 100% NPK produced significantly higher grain yield (6.71 q ha -1 ) of rice than 100% NPK (5.87 q ha -1 of rice) alone which may be due to better content of nitrogen, phosphorus and potassium in grain. Behera and Singh (2009) concluded the results obtained from field trial conducted at IARI, New Delhi, the highest grain and straw yields of wheat were obtained under 100% NPK + Zn which were statistically at par with 100% NPK + FYM but were found significantly higher as compared to other treatments. In the same experiment total uptake of nitrogen was found better in FYM applied treatments. Integrated use of chemical fertilizers and FYM maintained the highest productivity of about 30-35 q ha -1 as against 22-27 q ha -1 with NPK alone. The FYM addition, thus, realized about 8 q ha -1 higher yields over NPK alone (Sharma et al., 1998) because of better effect of nutrient content of crop. Yaduvanshi (2003) reported that application of NPK and its combination with green manure and FYM increased the rice yield significantly. Applying inorganic fertilizers resulted in similar NUE in rice as that with organic manures along with inorganic fertilizers but in wheat, the residual effect of organic manures along with inorganic fertilizers increased the NUE than NPK alone. A field study conducted during 1997-98 to 1998-99, Niranjan and Singh (2005) reported that the application of organic manures with inorganic fertilizers significantly increased the grain yield of rice. The yield of rice grain increased significantly with level of fertilizer up to 100% NPK than 50% NPK, 50% NP and 50% N. The continuous cropping of ricewheat resulted in yield decline over years. This happened as the incomplete fertilizer application was not able to fulfill the uptake requirements of crop. Highest grain yield was obtained with application of N 180 P 40 K 40 + Znf + FYM in rice-wheat at Pantnagar which was statistically higher than other treatments except for N 120 P 40 K 40 + FYM, N 180 P 60 K 40 + Znf + FYM and N 180 P 60 K 40 + Znf (Paul et al., 2013) . This was ascribed to the continuous and balanced supply of N, P, K and Zn along with FYM that led to better nutrient content in rice. Many experiments reported the importance of better nutrient content and uptake in giving higher yield level and so this experimented was conducted with the objective to determine the influence of long term fertilizer application on nutrient content and uptake by rice crop. 
Material and methods
Results and Discussion
Nitrogen content and uptake in plant
The data pertaining to nitrogen content and its uptake by grain and straw are summarized in Table 1 . Addition of FYM to a recommended dose of fertilizer led to significant increase in nitrogen content and uptake compared to recommended dose of fertilizer. The highest nitrogen content in grain was recorded due to N 120 P 40 K 40 +Znf + FYMr (1.50%) which was statistically at par with N 120 P 40 K 40 + FYMr (1.49%) and N 120 P 40 K 40 (1.47%). Comparing with a recommended dose of fertilizer N 120 P 40 K 40 + Znf, it is noticed that nitrogen content in grain due to N 120 P 40 K 40 + Znf was at par with N 120 P 40 K 40 , N 120 K 40 and N 120 P 40 but significantly more than control and P 40 K 40 . The highest nitrogen content in straw was observed with N 120 P 40 K 40 + FYMr (0.50 %) which was at par with N 120 P 40 K 40 + Znf (0.47 %) significantly more than all other treatments. All the fertilizer treatments increased nitrogen uptake by grain significantly over control except P 40 
Phosphorus content and uptake in plant
The data pertaining to phosphorus content and its uptake by grain and straw are summarized in Table 2 . Addition of FYM to a recommended dose of fertilizer led to significant increase in phosphorus content and uptake compared to recommended dose of fertilizer. The maximum content of phosphorus in grain was recorded due N 120 P 40 K 40 +Znf + FYMr (0.388%) which was at par with N 120 P 40 K 40 + Znf (0.383%), N 120 P 40 K 40 (0.376%) P 40 K 40 (0.377%) and N 120 P 40 (0.371%) and all these treatments resulted in significantly higher phosphorus content in grain than other treatments. Comparing with a recommended dose of fertilizer N 120 P 40 K 40 + Znf indicated that phosphorus content due to N 120 P 40 K 40 + Znf was at par with N 120 P 40 K 40 , N 120 P 40 , N 120 P 40 K 40 + FYMr and N 120 P 40 K 40 +Znf + FYMr but significantly more than other treatments . The highest content of phosphorus in straw was recorded in N 120 P 40 K +Znf + FYMr (0.167%) which was significantly higher than all other treatments. All the fertilizer treatments significantly increased the phosphorus uptake by grain over control. The highest phosphorus uptake by grain was found with N 120 P 40 K 40 +Znf + FYMr(23.05 kg ha -1 ) followed by N 120 P 40 K 40 + FYMr(22.27 kg ha -1 ) and N 120 P 40 K 40 +Znf (21.65 kg ha -1 ) these were at par with each other but significantly higher phosphorus uptake by grain than other treatments. The highest phosphorus uptake by straw was recorded with N 120 P 40 K 40 + FYMr (10.55 kg ha -1 ) followed by N 120 P 40 K 40 +Znf + FYMr (10.30 kg ha -1 ) both were at par with each other but significantly higher than all the fertilizer treatments. All the treatment caused significantly higher total phosphorus uptake over control except N 120 and N 120 K. The highest total phosphorus uptake was recorded with N 120 P 40 K 40 +Znf+FYMr (33.35 kg ha -1 ) followed by N 120 P 40 K 40 +FYMr (32.83 kg ha -1 ) which was at par with each other but significantly higher than all other fertilizer treatments.
Potassium content and uptake in plant
The data pertaining to potassium content and its uptake by grain and straw are summarized in Table 3 . Similar to nitrogen and phosphorus, addition of FYM led to significant increase in phosphorus content and uptake compared to recommended dose of fertilizer. The highest content of potassium in grains was recorded in N 120 P 40 K 40 +Znf + FYMr (0.450%) which was significantly higher potassium content than all other treatments. The highest potassium content in straw was observed with N 120 P 40 K + Znf + FYMr (1.421%), which was significantly higher than all other fertilizer treatments. Comparing with the recommended dose of fertilizer N 120 P 40 K + Znf (1.303%) indicated that all the inorganic treatments and control were at par with N 120 P 40 K + FYMr with respect to potassium content but enriching N 120 P 40 K + FYMr or N 120 P 40 K +Znf (1.303%) with FYM caused significantly enhanced potassium content. The highest potassium uptake by grain was recorded with N 120 P 40 K+Znf +FYMr (27.46 kg ha -1 ), which was significantly higher than all the fertilizer treatments. Comparing with N 120 P 40 K + Znf (24.10 kg ha -1 ) indicated that potassium uptake due to N 120 P 40 K + FYMr was at par but significantly less than N 120 P 40 K+Znf + FYMr and significantly more than other treatments.
All the fertilizer treatments except N 120 , P 40 K, and N 120 K significantly increased the potassium uptake by straw over control. The highest potassium uptake by straw was recorded with N 120 P 40 K+Znf+FYMr (93.19 kg ha -1 ), which was found significantly superior to all the fertilizer treatments. The trend with respect to comparison with N 120 P 40 K +FYMr was same as that in potassium uptake by grain. The highest total potassium uptake was recorded with N 120 P 40 K 40 +Znf+FYMr (120.65 kg ha -1 ), which was significantly higher than all the fertilizer treatments.
The study concluded that FYM application led to higher nitrogen, phosphorus and potassium content in rice grain and straw; uptake of nitrogen, phosphorus and potassium by rice grain and straw; and total uptake over recommended dose of fertilizer and other treatments. This shows the importance of FYM over recommended dose of fertilizer in improving the nutrient use efficiency of nitrogen, phosphorus and potassium, which would further lead to higher rice yield.
